Rationale: Hepatocellular carcinoma (HCC) is a highly invasive cancer associated with high mortality rates. Although sorafenib is currently recommended as standard treatment for advanced HCC, its treatment efficacy is limited. Effective treatments for patients with advanced HCC that progresses on or after sorafenib treatment or patients who are intolerant of sorafenib remain an unmet medical need.
Introduction
Hepatocellular carcinoma (HCC) is the sixth most common cancer worldwide and the third most common cause of cancerrelated death. [1] Patients often present with unresectable, recurrent, or metastatic HCC, for which chemotherapy has been shown to be ineffective. [2, 3] Sorafenib is currently acknowledged as a standard therapy for advanced HCC, but its efficacy is very limited, especially in Asian populations, extending overall survival only 2.3 months. [3] Effective treatments for patients with advanced HCC that progresses on or after sorafenib treatment or patients who are intolerant of sorafenib remain an unmet medical need. [4] Apatinib is a small-molecule tyrosine kinase inhibitor that selectively binds to vascular endothelial growth factor (VEGF) receptor 2, resulting in a decrease in VEGF-mediated endothelial cell migration, proliferation, and tumor microvascular density. [5, 6] It has been recommended as a third-line treatment for metastatic gastric cancer patients. [6] However, there have been very few reports evaluating its efficacy and safety in patients with HCC. In addition, in past reports apatinib has always been combined with transcatheter arterial chemoembolization (TACE) or radiotherapy. [7] [8] [9] We report here a case of advanced sorafenib-refractory HCC with many lung metastases treated with apatinib alone as second-line therapy showing an excellent effect in our hospital. This report was approved by the West China Hospital institutional review board, and the patient provided written informed consent.
Case presentation
A 43-year-old man was brought to the outpatient department of our hospital with symptoms of cough and hemoptysis 2.5 years ago. HCC with lung metastases was first diagnosed at his local hospital in April 2015. He had a history of hepatitis B infection and liver cirrhosis for 13 years. The patient also had a history of hypertension and diabetes for 4 years. At the time of his visit, he was taking nifedipine 30 mg daily and irbesartan 150 mg twice daily for hypertension and entecavir 0. showed an excellent effect. The lung metastases had diminished remarkably, and a few metastases had disappeared (Figs. 1B, 2B, 3B, and 4B). The liver masses were almost the same (Fig. 5B ). The evaluation indicated partial response (PR). His AFP level was decreased to 59.00 ng/mL. The patient continued to take apatinib. The CT evaluation on April 12 (Figs. 1C, 2C , 3C, and 4C) and November 18, 2016 (Figs. 1D, 2D , 3D, and 4D) showed that the lung metastases had continued to diminish and many lung metastases disappeared. The masses in the liver remained the same (Fig. 5C, D) . Therefore, the tumor evaluation showed continued PR for approximately 1 year. During the treatment process, the patient experienced grade 3 hypertension, grade 2 hand-foot syndrome, grade 3 proteinuria, and grade 2 thrombocytopenia. Nevertheless, the symptoms relieved soon after the appropriate treatments were administered. The cough and hemoptysis continued after the apatinib treatment, but they were mild and could be controlled by hemostatic therapy.
Discussion
HCC is a leading cause of death in Eastern countries, where hepatitis B and C viruses are prevalent. [3] A minority of patients are diagnosed with resectable HCC, whereas approximately 70% to 85% of HCC patients have locally advanced unresectable or metastatic disease at diagnosis. [1, 2] Advanced HCC carries a poor prognosis, and systemic therapy with cytotoxic agents provides a marginal benefit. [10] HCC is featured by vascular recruitment and rich in vascular vessels always leads to early recurrence after surgical operation. [10] [11] [12] Sorafenib, a multikinase inhibitor that targets multiple signaling pathways, including VEGF signaling, is the only systemic agent to demonstrate an overall survival benefit as firstline therapy in advanced HCC. [2, 3] However, disease control with sorafenib is short lived. [3, 4] Therefore, there is an unmet need for effective systemic therapies for HCC, particularly after treatment with sorafenib.
In this report, the patient used sorafenib for 5 months. However, there were many new metastases of the lung, and the previous lesions of the lung grew. Therefore, the patient experienced disease progression soon after the first-line treatment. It was thought that the patient would die in a short time. As there was no standard treatment after sorafenib, apatinib was suggested. Surprisingly, he came to our hospital 3 months later. The CT results showed the lung metastases had diminished remarkably and a few metastases disappeared (PR). Furthermore, the PR state continued for approximately 1 year. At his last follow-up visit (November 18, 2016), most of the lung metastases had disappeared with several small lesions remaining and the patient had a very good performance status. Regretfully, he died of a lung infection <2 months later.
Apatinib, a new antiangiogenesis small-molecule oral agent, has been recommended for patients with advanced or metastatic gastric cancer for whom 2 or more lines of chemotherapy have failed. [5, 6] It has not been reported for other cancers in clinical trials, except for some case reports. Kou et al [13] reported treatment of a patient with HCC using a combination of apatinib and TACE followed by oxaliplatin-based chemotherapy; the patient's progression-free survival (PFS) time was 8 months. Liu et al [9] reported a retrospective study involving 19 patients with HCC treated with apatinib and TACE, with a median PFS time of 8.1 months. In addition, the apatinib was used as first-line treatment in these 2 reports. [9, 13] In the present case report, the apatinib was used alone as second-line treatment in a patient with sorafenib-resistant HCC and many lung metastases. Nevertheless, the patient showed PR 3 months after the treatment, and the PR state continued for approximately 1 year. During the entire process, the lung metastases continued to diminish. Finally, only very few lesions remained. If the patient had not gotten a lung infection, he would have had a much longer PFS time. The adverse effects were tolerable and were easily relieved by appropriate treatments. 
Conclusion
Apatinib alone as second-line treatment of a patient with HCC and many lung metastases who failed treatment with sorafenib showed an excellent antitumor effect. Most of the lung metastases diminished with only a few lesions left. The patient achieved PR soon after the treatment, which lasted for approximately 1 year. Apatinib alone may be a good choice for the second-line treatment of HCC when sorafenib fails; however, further investigation in future prospective clinical studies is warranted.
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